Cloning of the rat fibroblast growth factor-2 promoter region and its response to mitogenic stimuli in glioma C6 cells.
Basic fibroblast growth factor (FGF-2) is abundant in the developing and adult brain and has been linked with the origin and growth of neuronal and glial cells. Glial cells produce high levels of FGF-2, stimulating autocrine growth as well as the survival and function of neurons in a paracrine manner. Abnormal levels of FGF-2 have been linked with Alzheimer's, Huntington's, and Parkinson's diseases. Recent evidence has suggested that a component of the mitogenic response of glial cells is exerted on FGF-2 at the transcriptional level. To assess transcriptional regulation of this potent growth factor, we cloned a 1.4-kb genomic fragment containing the rat FGF-2 promoter region. DNA blotting results indicated that the rat FGF-2 gene exists as a single copy in the genome. The promoter region contains no TATA box but appears to rely instead on multiple GC-rich start sites (P0, P1, and P2) for transcription initiation in rat brain as well as C6 glioma cells. One of these sites (P0) was located within four nucleotides of the reported 5' end of the rat brain cDNA and constituted part of a consensus Egr-1 binding site (5'-GCGGGGGCG-3'). Transcription from this site could be stimulated in C6 glioma cells in response to phorbol ester treatment. The induction of a "new" site (P1) with phorbol ester also suggested a mechanism to explain the discrepancy between the reported "starts" for the ovarian versus brain cDNAs. A hybrid luciferase gene directed by rat FGF-2 5'-flanking DNA (-1,058/+54) was expressed in rat glioma C6, heart myoblast H9c2, and human astrocytoma U87-MG cells after gene transfer. The level of transfected FGF-2 promoter activity was higher in glial cells (C6 and U87-MG) compared with nonglial (H9c2) cells. Also, expression of this hybrid FGF-2/luciferase gene was increased in response to phorbol ester or serum treatment of C6 cells. Deletion analysis revealed the presence of both positive and negative regulatory regions that are involved in the transcriptional control of rat FGF-2 gene by mitogenic stimuli.